Due to the rapid increase of the budget deficit and public debt in many the EU countries after 2008, fiscal policy has faced a significant challenge for developing an appropriate tools to strengthen fiscal discipline and thereby improve the quality of public finance. Institutional mechanisms such as among others numerical fiscal rules play an important role in maintaining the fiscal discipline and support fiscal credibility of the state. Fiscal rules are most often defined as permanent constraints on fiscal policy, expressed by indicators introducing a limit for a particular fiscal aggregate, such as a budget deficit (real or structural), public debt, public expenditure or public revenue. The theoretical objective of the article is to analyze the institutional dimension of numerical fiscal rules (their type, legal basis, transparency, complexity, flexibility, adequacy and coherence). The empirical purpose, on the other hand, is to conduct a statistical analysis and to examine the relationship between the value of the fiscal rules index and the level of budget deficit and public debt in 28 Member States of the European Union. Examining the effectiveness of applied fiscal rules, at both European and national level seems to be the most valuable part of the analysis.
Introduction
The global financial crisis in 2008 and the resulting economic slowdown contributed to a sharp deterioration of the condition of the public finance sector in many European Union states. It turned out that the mechanism strengthening the fiscal discipline in the European Union introduced by the Maastricht Treaty (1992) and supplemented by the Stability and Growth Pact (SGP 1997) was insufficient. European fiscal rules in the form of reference values (for deficit and public debt, respectively 3% of GDP and 60% of GDP) and additional procedures included in the SGP did not protect against excessive public debt, even in countries in Euro Area.
The crisis and the increase in debt in Euro Area made it necessary to review and assess regulations that strengthen budgetary surveillance in EU states, increasing the discipline of public finance and supporting its consolidation. Such regulations include certain institutional solutions such as: fiscal rules (numerical rules), budgetary procedures (legislative rules) as well as independent fiscal institutions which form the national fiscal discipline frameworks. Implementation of most of them does not require introduction of treaty changes within the EU. Therefore, they may be complementary to regulations at the EU level.
This article focuses primarily on assessing the effectiveness of implementation of the national numerical fiscal rules within the scope of supporting fiscal stability in EU-28.
Types and application of fiscal rules
Fiscal rules are most often defined as permanent limitations on fiscal policy expressed as indicators introducing a limit for a specific fiscal aggregate, such as a (real or structural) budget deficit, public debt, expenditure or income, typically as a The aforementioned characteristics of the "ideal fiscal rule" are, above all, the optimum reference point which should be sought. In fact, it is difficult to find a fiscal rule that would be built based on these principles. However, they should be treated as a specific pattern which can be used to evaluate the existing rules and which shows the direction of their possible modifications. At the same time, it should be noted that some of the desired features of the "ideal rule" mentioned above can be mutually exclusive, for example, the greater simplicity of the rule can be achieved by limiting its flexibility (Kopits, Symansky 1998 ).
Typically, distinguished are four types of numerical fiscal rules, depending on the fiscal aggregate they concern. These are: public debt rules, balanced budget rules, expenditure rules and income rules. What is more, the rules in question have different characteristics with regard to the objective to be pursued by them, specific guidelines or transparency (Schaechter 2012 ).
Public debt rules set a clear limit or objective for public debt as a proportion of GDP (in%). This type of fiscal rule is the most effective type of rule in terms of assurance of convergence with the debt purpose, and is relatively easy to communicate. However, achieving a specific objective takes time. The rule does not contain guidelines on how to implement fiscal policy in the short term. Public debt can be influenced by factors that go beyond the control of the government (change in interest rates, exchange rates, etc.). Moreover, fiscal policy can become pro-cyclical when the economy is affected by shocks and the public debt purpose continues to be binding. The budget balance rules limit the variable that primarily affects the debt ratio and is largely under the control of policy makers. Thus, such rules provide clear operational guidelines and can contribute to fiscal stability. Balanced budget rule may concern the general balance, structurally or cyclically adjusted balance, and the balance "throughout the cycle". Expenditure rules specify limits of total expenditures, current expenditures, or primary expenditures. Such limits are usually determined in absolute values, in terms of a rate (economic growth rate) and sometimes as a proportion of GDP. These rules are not directly linked to the goal of fiscal stability, until they also do not refer to the revenue side of the budget. Income / revenue rules set the maximum cap or (lower) income level and aim to increase the revenue collection or to prevent excessive tax burdens. Most of these rules are not directly related to the control of public debt, because they do not affect the expenditure reduction. Furthermore, setting the maximum cap or the minimum income level may be a significant challenge, as incomes may be significantly determined by the cyclical component. Exceptions are those rules that limit the use of additional "windfall" income in order to finance additional expenditures (cf. Schaechter et. al. 2012 , Działo 2016 ).
Speaking of the functions of fiscal rules, the following issues can be mentioned (Walasik 2016 ): -numeracy, comparability and independence from government fiscal policy; -instrumentality which allows assessing of effectiveness of the implementation of fiscal policy goals; -anti-cyclicality; -planning nature; -individualization which allows adjustment of the rule to the specificity of the public finance system of a given state. In the European Union, the fiscal policy is a subject of independent decisions of each Member State. The effects of these decisions taken under the influence of individual socio-economic conditions of each state have significant implications for the macroeconomic situation of other Member States. In EU, substantially from the beginning of works on the shape of the monetary union, attention has been paid to the dangers of unstable fiscal policy. Already in the Delors Commission report of 1989, there was a statement about the existence of large and permanent deficits in public finances which have an impact on the monetary policy and heavily burden it. (Jędrzejowicz, Kitala, Wronka 2009). In order to avoid the negative impact of unstable fiscal policy, postulated was introduction of fiscal rules which would set the limit for the deficit and the limit for the public debt. a) whether the ratio of the planned or actual budget deficit to gross domestic product (GDP) exceeds the reference value, unless: -the above mentioned ratio gradually decreases and is close to the reference value; -or exceedance of the reference value is exceptional and transitional and the ratio remains close to the reference value; -b) whether the ratio of public debt to gross domestic product exceeds the reference value, unless the ratio is successively reduced and approaching the reference value at a satisfactory pace. The detailed procedure for the excessive deficit is specified in Protocol No. 12. In art. 1 of the Protocol, two reference levels were adopted: 1 -3% in relation to the planned or actual budget deficit to gross domestic product in market prices; -60% in relation to the public debt to gross domestic product in market prices.
Convergence criteria set the conditions for entry into the Euro Area, but the Treaty itself does not contain rules that explicitly state how the Euro Area Member States should be mobilized to maintain a low deficit. They force reduction of the deficit before adopting Euro, but they do not solve the problem of excessive public debt after adoption of the common currency. 1466/97 on the strengthening of the surveillance of budgetary positions and the surveillance and coordination of economic policies assume that each country has a differentiated medium-term objective which may deviate from the objective close to balance or in surplus. These objectives provide a safety margin in the event of exceedance of deficit ratio of 3% of GDP. In the analyzed regulation for the countries that have adopted Euro and countries included in ERM-2, set was a range between 1% of GDP and the equilibrium or surplus in the cyclically adjusted balance that should correspond to the MTO (Sarrat de Tramezaigues 2010).
Three years after the outbreak of the global financial crisis (in 2011), the European Parliament adopted a package of six legal acts concerning the economic management proposed by the European Commission. The so called "Six-Pack" constitutes a strengthening of the EU Stability and Growth Pact and is intended to prevent future crises of the scale as in Greece. The crisis in Greece, Ireland and Portugal has shown that the EU system of disciplining of public finances of the Member States is ineffective. SGP did not allow the possibility of taking effective actions when the deficit exceeded 3% of GDP or responding to public debt growth in EU states. Within the frameworks of the "Six-Pack", penalties were introduced for countries violating fiscal discipline and macroeconomic stability that could jeopardize the whole EU. It is therefore possible to take actions when the budget deficit exceeds 3% of GDP. If the public debt exceeds 60% of GDP, the country will be obliged to decrease the annual public debt by 1/20 annually within three years. In case of failure, the country will participate in the excessive deficit procedure. The Council will recommend and set the time for taking corrective actions. Failure to do so may result in financial penalties. Euro Area Countries will also be required to pay a deposit of 0.2% of GDP. If the country does not regain budget stability, it will lose its deposit on the basis of sanctions (European Parliament 2014; European Commission 2014).
In 2011, the European Commission also proposed two further regulations to strengthen budgetary surveillance in the Euro Area. This packet of reforms, so called "Two-Pack" entered into force in 2013. The new regulations enhance the transparency of budgetary decisions in the Euro Area starting with the budget cycle in 2014. The "Two-Pack" includes two regulations aimed at further deepening of economic integration and convergence between Euro Area Member States. It introduces a common budgetary period and common budgetary principles for Euro Area Member States. In particular:
-until April 30, the Euro Area Member States must publish their medium-term budgetary plans (stability programs) alongside their political priorities for economic growth and employment for the next 12 months (National Reform Programs) -until October 15, the Euro Area Member States must publish their budget projects for the following year.
-until December 31, the Euro Area Member States must adopt their budgets for the following year. What is important, the "Two-Pack" increases the sustainability of national budget processes/ procedures by obliging Member States to base their budgetary projects/ plans on independent macroeconomic forecasts (European Commission 2014).
The next regulation -the Treaty on Stability, Coordination and Governance (TSCG, signed in 2013 -the so-called fiscal pact), from January 2014, mandated that the medium-term budgetary objective be recorded in the national law and must be 0.5% of GDP in relation to the structural deficit (in exceptional circumstances, it may increase to 1%). The Treaty also stipulates that automatic corrective mechanisms should be triggered in the event of violation of structural deficit limit (European Commission 2014).
National level
Apart from the general fiscal policy coordination mechanism at the European level, Member States use their own fiscal policy instruments to ensure the sustainability of public finances. These are national fiscal policy instruments, such as fiscal rules, independent fiscal institutions and medium-term budget planning frameworks. Researchers have been interested in the above instruments for at least tens of years. However, in the years 2008-2010, in the period of global financial crisis and instability of the public finance system, interest in these instruments significantly increased. A total of 67 different types of national fiscal rules, including 26 budget balance rules, 18 indebtedness rules, 17 expenditure rules and 6 income rules were functioning in EU-27 in 2008. Most Member States applied more than one rule. Only three countries, i.e. Cyprus, Malta and Greece, did not apply any fiscal rules in 2008. In stability and convergence programs developed in the years 2009-2010 1 , due to the deepening of the public finance crisis in most EU Member States, included was information on changes in national fiscal rules. In relation to 2008, introduced were 19 new rules and reformed were 2, previously functioning ones (Ayuso-i-Casals 2010, p. 10). Additionally, the impact of fiscal rules was strengthened by introducing or reforming other institutions constituting the mechanism of national fiscal policy coordination. At present, all EU-28 Member States apply fiscal rules.
State of public finance in EU-28
The recent economic crisis has contributed to a significant deterioration in the state of public finances in many countries.
In the years 2007-2015, the average public debt as a proportion of GDP increased from the level of 58.8% to 85% in the EU-28, whereas in the Euro Area (EU-19) respectively from 65% to 90.4%. Detailed analysis of statistical data leads, however, to the conclusion that, in many cases, long before the economic crisis, the fiscal policy implemented in individual EU states was not a responsible policy. Data included in table 2 shows that in most EU states, actions taken within the frameworks of the fiscal policy in the years 2002-2015 did not lead to the maintenance of a stable budget. It can therefore be said that the economic downturn has only highlighted the existing problem of lack of sustainability of public finances and has further encouraged the search for other factors affecting the quality of this policy, primarily of a structural nature. In the analyzed period, only a few countries, i.e. Sweden, Luxembourg, Estonia and Germany could be positively distinguished. In contrast, the budgetary situation in the so called old European Union states, i.e. in Greece, Spain, France, Portugal and Great Britain and in adopted in 2004 -Croatia (table 2) should be negatively assessed. In 2015, 22 EU Member States reported a budget deficit lower than -3%. The lowest deficits were achieved by Czech Republic (-0.6%), Lithuania (-0.2%), Austria (-1.0%), Romania (-0.8%), while a small budget surplus was achieved by four states: Germany (0.7%), Estonia (0.1%), Luxembourg (1.6%), Sweden (0.2%).
The use of the budget deficit as a measure of sustainability of public finances in the EU has its drawbacks (more: Próchnik 2012). The level of public debt as a proportion of GDP can be considered a more objective measure of the state of public finances. It cannot be forgotten that only exceedance of the budget deficit over 3% of GDP (until 2012) was subject to sanctions and correction mechanism, which in reality were often only a "dead" regulation. At the same time, it should be noted that compliance with the rule of budget deficit at the level of 3% of GDP did not automatically guarantee the fulfillment of two other rules concerning the medium-term budgetary balance and the amount of public debt (at the level of 60% of GDP). However, the country which maintained a budget deficit at the level of approx. 3% of GDP did not usually meet the remaining criteria mentioned above. At the same time (until 2012) it was not exposed to any sanctions for this reason (Wojtas, Stolarczyk, 2011). Consequently, from a country's point of view, it was important to maintain above all the annual deficit level below the reference value of the fiscal standard, even at the expense of some manipulations 1 . Whereas, the public debt could in principle be increased without restriction, without the consequences of imposing penal sanctions. Accumulation of budget deficits led to a high level of public debt in individual EU Member States. During the examined period, the problem of debt growth was felt by most member states of the community. In 2015, the level of 100% public debt as a proportion of GDP was exceeded in five states: Greece (177.4%), Italy (132.3%), Portugal (129%), Cyprus (107.5%) and Belgium (105.8%). The lowest rate of public debt as a proportion of GDP was reported in 2015 in Estonia (10.1%), Bulgaria (26%) and Luxembourg (22.1%).
Evaluation of the effectiveness of implementation of fiscal rules in EU-28
Reference books identify features of effective fiscal rules, such as: precise determination of the fiscal aggregate including the formula, flexibility, responsiveness to changes in economic conditions, simplicity of design, compliance of rules with the objectives of fiscal and macroeconomic policy (See: Anderson and Minarik, 2006; Kopits, 2001 , von Hagen, 2002 . However, the question arises of whether these conditions can be considered universal and therefore -whether they are equally effective in every situation? Do these principles allow for achievement of a long-term balance? There is no research in the literature unequivocally confirming that fiscal rules significantly improve fiscal policy discipline. Many researchers explicitly state that some rules may strengthen the pro-cyclicality of fiscal policy, it especially applies to numerical rules. , based on the conducted research concerning the fiscal rules applicable within EU in the years 1990-2015, claim that fiscal policy pro-cyclicality was affected by 50% of the numerical rules applied in the EU states, it especially applies to budget balance rules. Even higher percentage of the rules strengthening the pro-cyclicality of fiscal policy were rules of public debt (81%) (Gajewski, Skiba 2010) . At the same time, Ayuso-i-Casals et. al. (2007) claim that expenditure rules may have the anti-cyclical impact on fiscal policy. However, it should be borne in mind that their effectiveness can also be illusory, due to the possibility of circumvention by the so-called creative accounting which is emphasized, among others, by Milesi-Ferretti (2000) . A tendency to circumvent the rule will be the higher the less transparent will be the rule, therefore the effectiveness of fiscal regulations to a large extent also depends on accountability and transparency of public finances. At the same time, the previous research shows that in countries with greater fiscal transparency it is easier to maintain the budget discipline and to control expenditure. It is confirmed by and by Poterba and von Hagen (1999) who claim that "the higher level of (fiscal policy) transparency is associated with a lower budget deficit".
Analyzes focusing on European experience, and in particular on European fiscal norms, confirm only partial effectiveness of these rules. Researchers point out that, they indeed led to a reduction in a fiscal imbalance before entering EMU, however after 2001, the imbalance in many Euro Area states unfortunately deepened (Flores et. al., 2005) . The same opinion is held by von Hagen, Hallet and Strauch (2001) who also point out the lack of a mechanism of exclusion from Euro Area even after exceedance of reference values specified in the Treaty and PSW, which significantly weakens European fiscal regulations.
Based on the previous considerations it can be stated that one of the conditions of effective functioning of fiscal rules is their proper construction, i.e. durability but also low susceptibility to change and enforceability. Therefore, fiscal rules should be equipped with certain features, in particular such as: adequate "strong" legal basis, adequate monitoring, mechanisms allowing for effective enforcement and sanctions for non-compliance; clarity
The effectiveness of fiscal rules in enhancing fiscal discipline in the EU-28 countries may be evaluated using the fiscal rule index (FRI) prepared by ECOFIN which takes into account the above information for each rule, creating an index of "strength" for a particular rule (reflecting the strengths and the scope of impact of particular types of rules) and after a proper summation and grouping it creates the fiscal rule index for a given country in a given year (https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/fiscal-governance-eumember-states/numerical-fiscal-rules-eu-member-countries_en). In 2015 and at the beginning of 2016, a new, improved indexing methodology was used. An update of fiscal rule base took place and a "new" index may be used from 2015.
Indexes are prepared based on data from surveys conducted by the European Commission. The following listed criteria are taken into account to construct the national fiscal rule indexes according to the old methodology: legal basis of the rule, the entity responsible for setting or changing the objectives, the authority responsible for monitoring compliance and enforcement of the rule, enforcement mechanisms, transparency of the application of the rule (role of the media).
A higher index indicator means a higher quality of fiscal rules (their higher restrictiveness) applicable in a particular country and should therefore point to a better public finance situation. However, due to differences in construction of individual rules in Member States, the FRI index should be interpreted with some caution. The fiscal crisis in the EU states resulted in a modification of the method of constructing of fiscal rule index because it was noted that the effectiveness of the rules (their compliance/ respect) depends to a large extent on their institutional characteristics. According to the new methodology (European Commission 2017) the following is taken into account: the legal basis of the fiscal rule, binding nature, monitoring and enforcement bodies, corrective mechanisms, resistance to shocks.
Conducting a comparative analysis of indexes calculated according to the new methodology is currently difficult because the available data only cover the year 2015. Thus, shaping of the fiscal rule index in the EU-28 states in the years 2002-2015 was shown according to the "old methodology": (Table 4) . The analysis of the fiscal rule indices presented in Table 4 shows a relatively high quality of fiscal rules (restrictiveness) at the end of the research period (2015) in countries such as: Bulgaria, Germany, Spain, France, Italy, Lithuania, Luxembourg, Latvia, Netherlands, Poland. Portugal, Romania and Slovakia. Much less restrictive rules were applied in Austria, Czech Republic, Croatia, Slovenia and the United Kingdom. Source: Own elaboration Analysis of the data presented in Table 5 does not provide unambiguous results, as in the group of countries that have a relatively good budgetary situation, the value of the fiscal index can be both high and low. Symptomatic is fact that in countries where public debt exceeded the level of 100% of GDP, the value of the fiscal rule index is relatively high. It seems that only analysis of institutional characteristics of the individual countries would allow for drawing unequivocal conclusions. Moreover, the evaluation of change of the level of such a fiscal aggregation as the public debt is possible in the long horizon.
Conclusion
Review of literature and the experience of European countries show that different types of fiscal rules are not equally effective in reducing the fiscal imbalance, however if well constructed they can, along with other budgetary institutions, support measures aiming to reduce the public debt and reduce the fiscal policy pro-cyclicality. National fiscal rules, in case of strong legal bases and built-in enforcement mechanisms, can undoubtedly contribute to the improvement of public finance situation. It should however be emphasized that the fiscal rules in EU-28 states have different institutional characteristics, hence the assessment of their effectiveness implies certain difficulties. Based on the analysis of fiscal indices in the period of 2002-2015 in different EU Member States, it may be concluded that the value of the reviewed index increased in 26 of them. Its decrease was reported only in the United Kingdom, whereas it did not change only in Slovenia.
Comparison of the values of the fiscal rule index with the budgetary performance (budget deficit and public debt level) shows that its high level is not correlated with the low level of public debt, with a more visible positive influence on the budget deficit level. To sum up, it is worthwhile to conduct further studies on the quality of fiscal rules, their institutional characteristics and to analyze their effectiveness in increasing fiscal discipline. Nevertheless, it should be borne in mind that due to macroeconomic conditions and delays in time, the connection between fiscal sustainability and the high fiscal rule index is not obvious.
